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in at least one of the files. Refer to file specific help messages 
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L2 ANSWER 1 OF 39 CAPLUS COPYRIGHT 2006 ACS on STN 
AN 2005:186624 CAPLUS 

TI Effects of elevated ammonium on gene expression in CHO cell 
culture 

AU Chen, Peifeng; Harcum, Sarah W. 

CS Department of Chemical Engineering, Clemson University, Clemson, 
SC, 

2 9634, USA 



SO Abstracts of Papers, 229th ACS National Meeting, San Diego, CA, 
United 

States, March 13-17, 2005 (2005), BIOT-394 Publisher: American 
Chemical 

Society, Washington, D. C. 

CODEN: 69GQMP 
DT Conference; Meeting Abstract 
LA English 



=> s 12 (6A) Campylobacter 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED «L17 (6A) CAMPYLOBA 1 

L3 1 L2 (6A) CAMPYLOBACTER 

=> d 13 bib ab 

L3 ANSWER 1 OF 1 BIOSIS COPYRIGHT (c) 2006 The Thomson 

Corporation on STN 

AN 2004:237501 BIOSIS 

DN PREV2004002373 95 

TI Lipopolysaccharide alpha- 2, 3 sialytransf erase 

of Campylobacter jejuni and its uses. 
AU Gilbert, Michel [Inventor, Reprint Author]; Wakarchuk, Warren w. 

[Inventor] 
CS Quebec, Canada 

ASSIGNEE: National Research Council of Canada, Ottawa, Canada 
PI US 6709834 20040323 

SO Official Gazette of the United States Patent and Trademark 
Office Patents, 

(Mar 23 2004) Vol. 1280, No. 4. 
http : //www . uspto . gov/web/menu/patdata . html 

. e-file. 

ISSN: 0098-1133 (ISSN print). 
DT Patent 
LA English 

ED Entered STN: 28 Apr 2004 

Last Updated on STN: 2 8 Apr 2004 
AB The structure and specificity of a recombinant 
alpha2 , 3 -sialyltransf erase 

from Campylobacter spp., is disclosed. Also provided are 
methods for 

using the alpha2 , 3 -sialyltransf erase in the production of desired 
carbohydrate structures and nucleic acids that encode the 
sialyltransf erase . 



=> d 12 1-39 bib ab 

L2 ANSWER 1 OF 3 9 CAPLUS COPYRIGHT 2 006 ACS on STN 
AN 2005:186624 CAPLUS 

TI Effects of elevated ammonium on gene expression in CHO cell 
culture 



AU Chen, Peifeng; Harcum, Sarah W. 

CS Department of Chemical Engineering, Clemson University, Clemson, 
SC, 

29634, USA 

SO Abstracts of Papers, 229th ACS National Meeting, San Diego, CA, 
United 

States, March 13-17, 2005 (2005), BIOT-394 Publisher: American 
Chemical 

Society, Washington, D. C. 

CODEN: 69GQMP 
DT Conference; Meeting Abstract 
LA English 

AB The neg. effects of ammonium on recombinant protein production 
and 

glycosylation have been well investigated, but the interaction 
of ammonium 

and glycosylation events have not been completely determined In 
this study, 

Chinese hamster ovary (CHO) cells were cultured under elevated 
ammonium 

levels. The mRNA expression profiles for 14 glycosylation or 
glycosylation related genes were evaluated by quant, real time 
reverse 

transcriptase PCR (QRT-PCR) . Primers were designed using 
available CHO 

cell or golden hamster genes from GenBank. Most of the genes 
were not 

significantly affected by the elevated ammonium stress. 

However, critical 

genes for sialylation, the CMP-sialic acid transporter and a 2, 
3 -sialy transferase, had significant lower expression 
levels in ammonium stressed cultures. Interestingly, the 

UDP-galactose 

transporter gene expression was higher in the ammonium stressed 
culture . 

Addnl., the gene expression level of sialidase and sialidase 
activity were 

not affected by ammonium. This study indicates that ammonium 
inhibits 

sialylation mainly through CMP-sialic acid transporter and a 2, 
3 -sialy transferase transcription levels. 

L2 ANSWER 2 OF 39 BIOSIS COPYRIGHT (c) 2006 The Thomson 

Corporation on STN 

AN 2005:485237 BIOSIS 

DN PREV2 0051025 9492 

TI Effects of elevated ammonium on gene expression in CHO cell 
culture. 

AU Chen, Peifeng [Reprint Author]; Harcum, Sarah W. 
CS Clemson Univ, Dept Chem Engn, Clemson, SC 29634 USA 

pchen@clemson . edu 
SO Abstracts of Papers American Chemical Society, (MAR 13 2005) 
Vol. 229, No. 



Part 1, pp. U241-U242. 

Meeting Info.: 22 9th National Meeting of the 
American-Chemical-Society. 

San Diego , CA, USA. March 13 -17, 2 005. Amer Chem Soc. 

CODEN: ACSRAL. ISSN: 0065-7727. 
DT Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LA English 

ED Entered STN : 16 Nov 2005 

Last Updated on STN: 16 Nov 2 005 

L2 ANSWER 3 OF 3 9 BIOS IS COPYRIGHT (c) 2 006 The Thomson 

Corporation on STN 

AN 2004:237501 BIOSIS 

DN PREV2 004002373 95 

TI Lipopolysaccharide alpha-2,3 sialytransf erase 

of Campylobacter jejuni and its uses. 
AU Gilbert, Michel [Inventor, Reprint Author]; Wakarchuk, Warren W. 

[Inventor] 
CS Quebec, Canada 

ASSIGNEE: National Research Council of Canada, Ottawa, Canada 
PI US 6709834 20040323 

SO Official Gazette of the United States Patent and Trademark 
Office Patents, 

(Mar 23 2004) Vol. 1280, No. 4. 
http : / /www . uspto . gov/web/menu/patdata . html 

. e-file. 

ISSN: 0098-1133 (ISSN print). 
DT Patent 
LA English 

ED Entered STN: 28 Apr 2 004 

Last Updated on STN: 28 Apr 2004 
AB The structure and specificity of a recombinant 
alpha2 , 3-sialyltransf erase 

from Campylobacter spp., is disclosed. Also provided are 
methods for 

using the alpha2, 3-sialyltransf erase in the production of desired 
carbohydrate structures and nucleic acids that encode the 
sialyltransf erase . 

L2 ANSWER 4 OF 39 BIOSIS COPYRIGHT (c) 2006 The Thomson 
Corporation on STN 

DUPLICATE 1 
AN 2004:297177 BIOSIS 
DN PREV20040 02 97326 

TI Functional analysis of the combined role of the 0- linked 
branching enzyme 

core 2 betal-6-N-glucosaminyltransf erase and dimerization of 
P-selectin 

glycoprotein ligand-1 in rolling on P-selectin. 
AU Smith, McRae J.; Smith, Bryan R. E.; Lawrence, Michael B. 
[Reprint 



Author] ; Snapp, Karen R. 
CS Dept Biomed Engn, Univ Virginia, Box 800759, Charlottesville, 
VA, 22903, 

USA 

mbl2a@virginia • edu 
SO Journal of Biological Chemistry, (May 21 2004) Vol. 279, No. 21, 
pp. 

21984-21991. print. 

CODEN: JBCHA3. ISSN: 0021-9258. 
DT Article 
LA English 

ED Entered STN: 23 Jun 2 004 

Last Updated on STN: 23 Jun 2004 
AB Leukocyte P-selectin glycoprotein ligand-1 (PSGL-1) is expressed 
as a 

homodimer and mediates leukocyte rolling through interactions 

with 

endothelial P-selectin. Previous studies have shown that PSGL-1 
must be 

properly modified by specific glycosyltransf erases including 

alphal, 3-fucosyltransferase-VII, core 2 
betal-6-N-glucosaminyltransferase 

(C2GlcNAcT-I) , one or more alpha2 , 3 -sialytransf erases, and a 

tyrosulfotransf erase. In addition, dimerization of PSGL-1 
through its 

sole extracellular cysteine (Cys320) is essential for rolling on 
P-selectin under shear conditions. In this report, we measured 

the 

contributions of both C2GlcNAcT-I glycosylation and dimerization 
of PSGL-1 

to adhesive bonds formed during tethering and rolling of 
transfected cell 

lines on purified P-selectin. Tethering to P-selectin under flow 
increased with dimerization compared with cells expressing 
monomer ic 

PSGL-1 (referred to as C320A) . The rolling defects (decreased 
cellular 

accumulation, PSGL-l/P- select in bond strengths and tethering 
rates, and 

increased velocities and skip distance) demonstrated by 
transf ectants 

expressing monomeric PSGL-1 could be overcome by increasing the 
substrate 

P-selectin site density and by overexpressing C2GlcNAcT-I in 

C32 0A 

transf ectants . Two molecular weight variants of PSGL-1 were 
isolated from 

cell lines transfected with PSGL-1, C320A, and/or C2GlcNAcT-I 
cDNAs , and 

these differences in electrophoretic mobility appeared to 
correlate with 

C2GlcNAcT-I expression. C32 0A transf ectants expressing low 
molecular 



weight PSGL-1 had lower C2GlcNAcT-I levels ( measured by 
reactivity to 

core 2 specific linkage antibody, CHO-131) and compromised 
rolling on 

P-selectin ( regardless of site density) compared with C320A 
cells with 

high levels of C2GlcNAcT-I and high molecular weight PSGL-1. 

Both 

C2GlcNAcT-I glycosylation and PSGL-1 dimerization increased the 
rate of 

tethering to P-selectin under flow, whereas C2GlcNAcT-I levels 
primarily 

influenced tether bond strength, 

L2 ANSWER 5 OF 39 BIOSIS COPYRIGHT (c) 2006 The Thomson 

Corporation on STN 

AN 2005:35200 BIOSIS 

DN PREV2 0050 0038 033 

TI Chemoenzymatic synthesis of diverse asparagine- linked 
alpha- (2, 3)- 

sialyloligosaccharides • 
AU Fukae, Kazuhiro; Yamamoto, Naoki; Hatakeyama, Yuri; Kajihara, 
Yasuhiro 

[Reprint Author] 

CS Grad Sch Integrated SciKanazawa Ku, Yokohama City Univ, 22-2 
Seto, 

Yokohama, Kanagawa, 2360027, Japan 

ka j ihara@yokohama- cu .ac.jp 
SO Glycoconjugate Journal, (2004) Vol. 21, No. 5, pp. 243-250. 
print . 

ISSN: 0282-0080 (ISSN print). 
DT Article 
LA English 

ED Entered STN: 19 Jan 2005 

Last Updated on STN: 19 Jan 2 005 
AB Partial sialyl transfer reaction by 
alpha- (2,3) -sialyltransf erase toward 

(Gal-beta-l,4-GlcNAc-beta-l, 2 -Man-alpha- 1, 6/1, 3-) 2Man-beta-l , 4-GlcNAc- 
beta-1, 4 -GlcNAc-beta-1 -asparagine- Fmoc 1 was examined to obtain 
mono-alpha- (2, 3) -sialyloligosaccharides and then branch-specific 
exo-glycosidase digestion. (beta-D-galactosidase, N-acetyl-beta-D- 
glucosaminidase and alpha-D-mannosidase) toward the 

asialo-branch was 

performed to obtain diverse asparagine- linked complex type 
alpha- (2, 3) -sialyloligosaccharides . In addition, two kinds of 
disialyloligosaccharides in which the sialyl linkage was a 

mixture of 

alpha- (2,3)- and alpha- (2 , 6) -types were also specifically 
prepared by an 

additional alpha- (2 , 6) -sialyltransf erase reaction toward 
mono-alpha- (2, 3) -sialyloligosaccharides thus obtained. 



L2 ANSWER 6 OF 39 EMBASE COPYRIGHT (c) 2006 Elsevier B.V. All 
rights 

reserved on STN 
AN 2003295227 EMBASE 

TI Glycosyltransf erase activity can be modulated by small 
conformational 

changes of acceptor substrates. 
AU Galan M.C.; Venot A. P.; Boons G.-J. 

CS G.-J. Boons, Complex Carbohydrate Research Center, University of 
Georgia, 

220 Riverbend Road, Athens, GA 30602, United States, 
g j boons@ccrc . uga . edu 

SO Biochemistry, (22 Jul 2003) Vol. 42, No. 28, pp. 8522-8529. . 
Refs: 69 

ISSN: 0006-2960 CODEN: BICHAW 
CY United States 
DT Journal; Article 
FS 029 Clinical Biochemistry 

LA English 
SL English 

ED Entered STN: 14 Aug 2 003 

Last Updated on STN: 14 Aug 2 003 
AB A range of N-acetyllactosamine derivatives (compounds 4-7) that 
have 

restricted mobilities around their glycosidic linkages have been 
employed 

to determine how small changes in conformational properties of an 
oligosaccharide acceptor affect catalytic efficiencies of 

glycosylations 

by ct-2,6- and a-2 , 3-sialyltransf erases and 

cc-1, 3 -fucosyltransf erases IV and VI. Restriction of 

conformational 

mobility was achieved by introducing tethers of different length 

and 

chemical composition between the C-6 and C-2' hydroxyl of LacNAc. 

Compound 4 is a 2 , / 6-anhydro derivative which is highly 
constrained and 

can adopt only two unusual conformations at the LacNAc 
glycosidic linkage . 

Compound 5 is modified by a methylene acetal tether and can 
exist in a 

larger range of conformations; however, the <(> dihedral angle is 
restricted to values smaller than 30°, which are not entirely 
similar to minimum energy conformations of LacNAc. The 

ethylene- tethered 

6 can attain conformations in the relatively large energy 

plateau of 

LacNAc that include syn conformations A and B, whereas compound 
7, which 

is modified by a methylamide tether, can only reside in the 
B-conformer . 



2 1 , 6-Dimethoxy derivative 2 was employed to determine the effect 

of 

alkylation of the C-6 and C-2 1 hydroxyls of 5 and 6 whereas 3 
was used to 

reveal the effects of the C-6 amide and C-2 1 alkylation of 7. 

The 

apparent kinetic parameters of transfer to the conf ormationally 
constrained 4-7 and reference compounds 1-3 catalyzed by oc-2,6- 

and 

a-2, 3sialyltransf erases and a-1, 3-fucosyltransf erases IV and 
VI were determined, and the results correlated with their 
conformational 

properties. The data for 4-6 showed that each enzyme recognizes 
N-acetyllactosamine in a low minimum energy conformation. A 
small change 

in conformational properties such as in compound 5 resulted in a 
significant loss of catalytic activity. Larger conformational 
changes 

such as in compound 4 abolished all activity of the 
sialyl transferases 

whereas the fucosyltransf erases showed some activity, albeit 
very low. 

The kinetic data for compounds 4 and 5 demonstrate clearly that 
different 

glycosyltransf erases respond differently to conformational 
changes, and 

the fucosyltransf erases lost less activity than the 
sialyltransf erases . 

Correlating apparent kinetic parameters of conf ormationally 
constrained 6 

and 7 and their reference compounds 2 and 3 further supports the 
fact that 

different enzymes respond differently and indicates that 
sialyltransf erases and fucosyltransf erases recognize 
N-acetyllactosamine 

in a different conformation. Collectively, the data presented 

here 

indicate that small conformational changes of an oligosaccharide 
acceptor 

induced by, for example, the protein structure can be employed 
to modulate 

the patterns of protein glycosylation . 

L2 ANSWER 7 OF 3 9 BIOS IS COPYRIGHT (c) 2 006 The Thomson 

Corporation on STN 

AN 2003:288055 BIOSIS 

DN PREV2003002 8 8 055 

TI Chemoenzymatic synthesis and application of glycopolymers 
containing 

multivalent sialyloligosaccharides with a poly (L-glutamic acid) 
backbone 

for inhibition of infection by influenza viruses. 



AU Totani, Kazuhide; Kubota, Takeshi; Kuroda, Takao; Murata, 
Takeomi ; Jwa 

Hidari, Kazuya I. -P.; Suzuki, Takashi; Suzuki, Yasuo; Kobayashi, 
Kazukiyo; 

Ashida, Hisashi; Yamamoto, Kenji; Usui, Taichi [Reprint Author] 
CS Department of Applied Biological Chemistry, Shizuoka University, 
Ohya 836, 

Shizuoka, 422-8529, Japan 

actusui@agr . shizuoka. ac . jp 
SO Glycobiology, (May 2003) Vol. 13, No. 5, pp. 315-326. print. 

ISSN: 0959-6658. 
DT Article 
LA English 

ED Entered STN: 19 Jun 2 003 

Last Updated on STN: 19 Jun 2003 
AB Highly water-soluble glycopolymers with poly (alpha-L-glutamic 
acid) (PGA) 

backbones carrying multivalent sialyl oligosaccharides units were 
chemoenzymatically synthesized as polymeric inhibitors of 
infection by 

human influenza viruses. p-Aminophenyl disaccharide glycosides 

were 

coupled with gamma -carboxyl groups of PGA side chains and 
enzymatically 

converted to Neu5Acalpha2-3Galbetal-4GlcNAcbeta- , 
Neu5Acalpha2 - 6Galbetal - 

4GlcNAcbeta-, Neu5Acalpha2 -3Galbetal-3GalNAcalpha- , and 

Neu5Acalpha2-3Galbetal-3GalNAcbeta- units, respectively, by 
alpha2,3- or 

alpha2, 6-sialytransf erases. The glycopolymers synthesized were 
used for 

neutralization of human influenza A and B virus infection as 
assessed by 

measurement of the degree of cytopathic inhibitory effect in 
virus-infected MDCK cells. Among the glycopolymers tested, 
alpha2, 6-sialo-PGA with a high molecular weight (260 kDa) most 
significantly inhibited infection by an influenza A virus, strain 
A/Memphis/1/71 (H3N2) , which predominantly binds to alpha2-6 
NeuSAc 

residue. The alpha2 , 6-sialo-PGA also inhibited infection by an 
influenza 

B virus, B/Lee/40. The binding preference of viruses to 

terminal sialic 

acids was affected by core determinants of the sugar chain, 
Galbetal-4GlcNAcbeta- or Galbetal-3GalNAcalpha/beta- units. 

Inhibition of 

infection by viruses was remarkably enhanced by increasing the 
molecular 

weight and sialic acid content of glycopolymers. 
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TI Synthesis of a new transition- state analog of the sialyl donor. 
Inhibition 

of sialyltransf erases . 
AU Sun H. ; Yang J.; Amaral K.E.; Horenstein B.A. 

CS B.A. Horenstein, Department of Chemistry, University of Florida, 
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SO Tetrahedron Letters, (26 Mar 2001) Vol. 42, No. 13, pp. 
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AB A new class of glycosyltransf erase inhibitor has been designed 
and 

synthesized. The designed inhibitors 3a/3b provide 
conformational mimicry 

of the transition state in sialyltransf er reactions. The key 
synthetic 

steps involve a Meinwald rearrangement and a palladium- catalyzed 
carbonylation reaction. The results of kinetic studies show 
that 3a/3b 

exhibit significant inhibition on both 2,3- and 
2, 6-sialytransf erases . 

.COPYRGT. 2001 Published by Elsevier Science Ltd. 
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TI Ammonium alters N-glycan structures of recombinant TNFR-IgG: 
degradative 

versus biosynthetic mechanisms 
AU Gawlitzek, Martin; Ryll, Thomas; Lofgren, Jim; Sliwkowski, Mary 
B. 

CS Process Sciences, Genetech Inc., South San Francisco, CA, USA 
SO Biotechnology and Bioengineering (2000), 68(6), 637-646 

CODEN: BIBIAU; ISSN: 0006-3592 
PB John Wiley & Sons, Inc. 
DT Journal 
LA English 

AB The effect of ammonium on the glycosylation pattern of the 
recombinant 

immunoadhesin tumor necrosis factor- IgG (TNFR-IgG) produced by 
Chinese 

hamster ovary cells is elucidated in this study. TNFR-IgG is a 
chimeric 



IgG fusion protein bearing one N- linked glycosylation site in 
the Fc 

region and three complex- type N-glycans in the TNF- receptor 
portion of 

each monomer. The ammonium concentration of batch suspension 
cultures was 

adjusted with glutamine and/or NH4C1 . The amount of galactose 
(Gal) and 

N-acetylneuraminic acid (NANA) residues on TNFR-IgG correlated 

in a 

dose -dependent manner with the ammonium concentration under 
which the N- linked 

oligosaccharides were synthesized. As ammonium increased from 1 
to 15 triM, 

a concomitant decrease of up to 40% was observed in terminal 
galactosylation 

and sialylation of the mol . Cell culture supernatants contained 
measurable p-galactosidase and sialidase activity, which 
increased 

throughout the culture. The p-galactosidase, but not the 
sialidase, 

level was proportional to the ammonium concentration No loss of 
N-glycans was 

observed in incubation studies using p-galactosidase and 
sialidase 

containing cell culture supernatants, suggesting that the 
ammonium effect was 

biosynthetic and not degradative. Several biosynthetic 
mechanisms were 

investigated. Ammonium (a weak base) is known to affect the pH 
of acidic 

intracellular compartments (e.g., trans-Golgi) as well as 
intracellular 

nucleotide sugar pools (increases UDP-N-acetylglucosamine and 
UDP-N-acetylgalactosamine) . Ammonium might also affect the 
expression 

rates of pi, 4-galactosyltransf erase (pl,4-GT) and a 
2, 3-sialytransferase (ct2,3-ST). To sep. 

these mechanisms, expts . were designed using chloroquine (changes 
intracellular pH) and glucosamine (increases UDP-GNAc pool [sum 

of 

UDP-GlcNAc and UDP-GalNAc] ) . The ammonium effect on TNFR-IgG 
oligosaccharide structures could be mimicked only by 

chloroquine, another 

weak base. No differences in N-glycosylation were found in the 

product 

synthesized in the presence of glucosamine. No differences in 
pi, 4-galactosyltransf erase (pl,4-GT) and a 2, 
3-sialytransferase (ct2,3-ST) mRNA (mRNA) and 

enzyme levels were observed in cells cultivated in the presence 
or absence of 

13 mM NH4C1. PH titration of endogenous CHO a2,3-ST and 
p-l,4-GT 



revealed a sharp optimum at pH 6.5, the reported trans-Golgi pH. 
Thus , at 

pH 7.0 to 7.2, a likely trans-Golgi pH range in the presence of 
10 to 15 

rnM ammonium, activities for both enzymes are reduced to 50% to 

60%. 

Consequently, ammonium seems to alter the carbohydrate 
biosynthesis of 

TNFR-IgG by a pH-mediated effect on glycosyltransf erase activity. 
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TI Trans- sialidase of Trypanosoma cruzi, an alternative to 

2, 3-sialyltransferase for sialylation of terminal galactose 

units in 

oligosaccharides . 
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TI Oestrogens regulate pituitary ct2 , 3-sialyltransf erase messenger 

ribonucleic acid levels in the female rat 
AU Damian-Matsumura, P.; Zaga, V.; Maldonado, A. ; 
Sanchez -Hernandez , C . ; 

Timossi, C; Ulloa-Aguirre, A. 
CS Department of Reproductive Biology, Instituto Nacional de la 
Nutricion 



Salvador Zubiran, Mexico, 14000, Mex. 
SO Journal of Molecular Endocrinology (1999), 23(2), 153-165 
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PB Society for Endocrinology 
DT Journal 
LA English 

AB FSH is synthesized by the anterior pituitary gland in multiple 
mol . forms . 

Increased acidic/sialylated FSH charge isoforms are associated 

with 

conditions characterized by a low estrogen output. In the 
present study, 

the authors analyzed the dynamics of the changes in mRNA levels 
of the 

enzyme Galpl, 3 [4] GlcNAc a 2,3- 

sialytransferase (2,3-STase) (one of the enzymes that incorporate 
sialic acid residues into the FSH mol.) in intact and 

ovariectomized rats. 

The anterior pituitaries of 4 -day regularly cyclic adult female 

Wistar 

rats were obtained at 1000 h on the days of pro-oestrus (P) , 
oestrus (0) , 

diestrus 1 (Dl) and diestrus 2 (D2), at 0200 h, 1400 h, 1800 h 
and 2200 h 

on Dl, at 1800 h on day of 0 and at 1000 h after 7, 14, 21, 28 
and 45 days 

of oophorectomy performed on the morning of P. Total RNA was 
isolated 

from each gland and the 2,3-STase levels were measured by 
Northern blot 

hybridization anal, employing a 346-base pair cDNA probe 
encoding for a 

non- conserved amino acid sequence of the catalytic domain of 
enzyme . 

Maximal levels of the enzyme mRNA were detected at 1000 h on Dl; 
thereafter, they progressively decreased by 60% during the 
ensuing 24 h, 

reaching the lowest concentration values (26% of the maximally 
observed level on Dl) 

at 1000 h on day of P and remaining unchanged during the morning 

of 0. 

Administration of the potent estradiol receptor antagonist ICI 
182,780 at 

1000 h on Dl completely reverted the time -dependent decrease in 
2,3-STase 

mRNA levels observed during the afternoon of Dl, whereas 
estradiol benzoate 

administered at 1000 h on day of 0 significantly reduced the 
enzyme mRNA 

levels (to 21% of the levels detected in vehicle-treated 
controls) . In 

ovariectomized rats, the <x2,3-STase mRNA progressively increased 



from day 21 to day 45 post castration. Administration of 
estradiol 

benzoate on day 28 after oophorectomy significantly reduced the 
2, 3-STase 

mRNA levels (to 36% of the levels detected in vehicle- injected 
controls) ; 

ICI 182,780 partially counteracted this estradiol-mediated 
effect. The 

dynamics of these changes in 2, 3-STase mRNA levels partially 
correlated 

with changes in the relative abundance of the FSH charge 
isoforms separated by 

preparative chromatof ocusing of anterior pituitary exts., 
particularly in 

glands obtained during the morning of P and 0. These data 
demonstrate for 

the first time that pituitary 2, 3-STase is a 
hormonally- regulated enzyme 

and that the changes in transcription and/or stability of its 
mRNA may be 

involved, in part, in the post-translational processing of the 
FSH mol. 

during certain physiol. conditions. 
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TI Differentiation-dependent expression of alpha-2,3- 

sialytransf erase in rabbit corneal epithelium. 
AU Matic, Maja; Petrov, Igor; Stegman, Zeev; Buku, Angeliki; 
Wolosin, J. 

Mario [Reprint author] 
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AB PURPOSE. Lectin studies have shown that in the rabbit corneal 
epithelium, 

alpha-2,3 sialylation of O-linked glycans differentiates limbal 

and 

corneal epithelial cell phenotypes. Because sialic acid can be 
regulated 

at the level of the expression of sialyltransf erases (STs) , the 
purpose of 



the present study was to analyze the expression of alpha-2,3STs 
in this 

tissue. METHODS. Reverse transcription-polymerase chain 
reaction 

(RT-PCR) was used to generate ST cDNA from total rabbit corneal 
epithelium 

RNA using primers selected from the sequences of three 
previously cloned 

STs capable of catalyzing the transfer of sialic acid to 0- linked 

oligosaccharides, human placental 
Galbeta-1, 3GalNAc-Galbeta-l , 4GluNAcalpha- 

2,3ST (STZ) , and mouse brain Galbeta-1, 3GalNAcalpha- 2 , 3ST types 
I and II 

(ST3Gal I and ST3Gal II) . Tissue distribution of mRNA was 
assayed by 

fluorescent in situ hybridization. A synthetic peptide whose 
sequence was 

deduced from a cloned cDNA fragment was synthesized and used to 
prepare an 

anti-ST goat antiserum. The molecular weights of 
immunodetectable 

polypeptides and their distribution in cryostat sections of the 
limbocorneal area were investigated by western blot analysis, and 
indirect 

immunofluorescence, respectively. RESULTS. RT-PCR yielded cDNA 

of 

expected basepair length for STZ and ST3Gal II. The rabbit STZ 
cDNA was 

86% identical with its human equivalent. Its mRNA was confined 
to the 

cornea, mainly in basal epithelial cells, and was not expressed 
in the 

limbus. Western blot analysis identified a band at 37 kDa whose 
binding 

was abolished by preincubation of the antiserum with the 
immunization 

peptide. Immunohistologic analysis revealed the presence of 
immunoreactive epitopes in all basal cells of the cornea but not 
in the 

limbus. CONCLUSIONS. STZ mRNA and the enzyme itself are 
expressed in the 

basal layer of the corneal epithelium but are absent in the 
limbus. This 

enzyme's de novo expression seems thus responsible for the 
differential 

expression of alpha-2,3 sialylation along the limbocorneal 
differentiation 

axes. At least one more alpha-2,3ST is also present in the 
epithelium. 
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TI Structure of an alpha-2 , 6-sialylated lipooligosaccharide from 
Neisseria 

meningitidis immunotype LI. 
AU Wakarchuk, Warren W. [Reprint author] ; Gilbert, Michel; Martin, 
Adele; Wu, 

Yuyang; Brisson, Jean-Robert; Thibault, Pierre; Richards, James 

C. 

CS Inst. Biol. Sci., Immunochem. Program, Natl. Res. Council 
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AB The recent cloning of the lipooligosaccharide (LOS) alpha-2, 3- 

sialyltransferase from Neisseria meningitidis immunotype L3 
permitted us 

to examine other immunotypes for this structural gene. We 
identified the 

gene and measured the enzyme activity in the LI immunotype 
strain which 

had previously been reported to lack sialic acid in its LOS 
because it 

contains a terminal alpha- linked galactose which was thought not 
to be an 

acceptor for the sialyltransf erase . This finding prompted us to 
re-examine the structure of the LOS from the LI immunotype, 
which revealed 

the presence of sialic acid on the terminal alpha- linked 
galactose . 

Oligosaccharides derived from the LOS were shown to be 
sialylated by 

composition and methylation analysis, mass spectrometry and 
nuclear 

magnetic resonance. The detailed structural analysis showed the 
sialic 

acid to occur only at 06 of the terminal alpha-D-galactopyranose 
residue 

of the alpha-D-Gal-l,4-beta-D-Gal-l,4-beta-D-glc trisaccharide 

(Pk 

epitope) chain of the LOS, in the alpha-D configuration. These 
data are 

the first report of a alpha-2 , 6-linked sialic acid in a 
bacterial LOS or 

lipopolysaccharide, and also the first report of a sialylated Pk 
epitope. 
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AB Sialic acids play important roles in biological processes, such 
as 

cell-cell communication and cell-matrix interaction. 
Histochemical 

analysis using PNA and LFA lectin has shown that the expression 
of alpha 

2, 3 -sialic acid linked to Gal beta l,3GalNAc is high in basal 
cells and 

decreases following further keratinocyte differentiation. In 
the present 

study, we used an in vitro keratinocyte cell line 
differentiation model to 

study expression of alpha 2,3-sialic acid linked to Gal beta 1,3 
GalNAc . 

Treatment of the human papillomavirus type 16 -immortalized human 
keratinocyte (PHK16) cell line with high concentrations (1.0 mM) 
of Ca2 + 

resulted in PHK16 cell differentiation and redistribution of PNA 
binding 

glycoproteins. The synthesis of alpha 2,3-sialic acid linked to 
Gal beta 

l,3GalNAc is mediated by three beta-galactoside alpha 2, 
3 -sialy transferases, which are the gene products of 
hST30, hST30/N and hST3 Gal II. Ca2+ treatment of PHK16 cells 
decreased 

the mRNA expression of hST30/N, whereas the mRNA of hST3 0 and 
hST3Gal II 

was not detected by Northern blot analysis, suggesting that the 
hST3 0/N 



gene is responsible for sialic acid down regulation during 
keratinocyte 

differentiation. In order to examine transcriptional regulation 
of the 

hST3 0/N gene, we first determined the transcriptional starting 
sites of 

the hST3 0/N gene in PHK 16 using 5 1 -RACE analysis. Two kinds of 
type B 

isoforms, types B3 and BX, were identified. Type BX is a novel 
isof orm 

related to the type B form, but which differs upstream of the B3 

exon. 

The results of Northern blot analysis using a type BX-specific 

probe 

suggest that the B3 promoter may be regulated by Ca2+. Using a 
luciferase 

assay, we identified a functional DNA portion within hST30/N 
genomic DNA 

that confers negative transcriptional regulation on the hST3 0/N 

B3 

promoter during Ca2+ stimulated human keratinocyte 
differentiation. This 

element contains some putative transcriptional factor binding 
sequence 

motifs such as AP2 . 
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AB The N-glycans of recombinant proteins produced via the secretory 
pathway 



of cultured mammalian cells are often undersialylated, and 
insect cells 

lack sialytransf erases . Undersialylated glycoproteins are 
rapidly cleared 

from the circulation, compromising the effect of 
pharmaceuticals. We show 

that incubation with living Saccharomyces cerevisiae cells 
expressing the 

catalytic ectodomain of rat liver a2 , 3 -sialyl transferase 
(ST3N(e)) 

in the porous cell wall resulted in sialylation of 
glycoproteins . The 

K(m) values of the yeast enzyme for several substrates were 
similar to 

those of recombinant ST3N(e) from insect cells and of authentic 
ST3N. The 

yeast strain provides an inexpensive self -perpetuating source of 

ST3N 

activity for glycan engineering of recombinant proteins. 
Copyright (C) 
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inhibition studies with polyclonal antibody against GST-SAT- 3 
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AB The SAT-3 activity (CMP-NeuAc :Gal beta l-4GlcNAc beta 1-3 Gal 
beta 

l-4Glc-ceramide alpha 2-3 sialytransf erase) 

involved in the biosynthesis of sialy Le(x) has been 
characterized in 



human colon carcinoma cells and embryonic chicken brains. Using 
RT-PCR-based strategy, we have isolated partial cDNA clones of 
SAT- 3 from 

ECB and Colo-205 mRNAs . Suitable primers from sialylmotif and 
N-terminal 

sequence of human placenta SAT- 3 (HP- SAT- 3) were used. The 800 
bp cDNA 

fragment encoding a region (90%) of alpha 2-3 sialyltransf erase 
(SAT- 3) 

catalytic domain from ECB has been expressed as a glutathione 
S-transf erase (GST) soluble fusion protein (62 kDa) in E. coli 

and 

purified over glutathione-agarose affinity matrix. Polyclonal 
antibody 

has been produced against affinity-purified catalytic domain of 

SAT- 3 

(GST-SAT-3 fusion protein) . A concentration-dependent polydonal 
antibody 

binding to native SAT- 3 has also been demonstrated by measuring 

the 

residual SAT-3 activity in the enzyme fractions from Colo-205. 
The marked 

inhibition (> 80%) of SAT-3 activity and relatively less 
inhibition (< 

20%) of SAT-4 activity (CMP-NeuAc :GgOse4Cer alpha 2-3sialyl 
transferase) 

suggests strongly the existence of two different gene products 
(SAT-3 and 

SAT-4) in human colon carcinoma Colo-2 05 cells and in embryonic 
chicken 

brains (ECB) . 
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AB A cDNA of human Gal beta l,3GalNAc alpha 2,3- 

sialytransf erase (hST3Gal II) which has been known to exhibit 

much 

more acceptor substrate preference for glycolipid than for 
0-linked 

oligosaccharides of glycoproteins, was isolated from the human 
liver cDNA 

library by plaque hybridization using the cDNA of mouse ST3Gal 
II (mST3Gal 

II) cloned previously as a probe. Comparative analysis of this 
cDNA with 

mST3Gal II indicates 8 9 and 94% homologies in the nucleotide and 

amino 

acid levels, respectively, between the two sequences in the 
predicted 

coding region. Northern analysis indicated that the expression 
of hST3Gal 

II mRNA is tissue- specif ic, it being prominent in skeletal 
muscle and 

heart, while that in lung and kidney is very low. This enzyme 
expressed 

in COS cells showed a similar activity with that of mST3Gal II. 
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TI Study of O-sialylation of glycoproteins in C6 glioma cells 
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retinoic acid. 
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AB When treated with retinoic acid in vivo, C6 glioma cells show an 

enhancement of CMP-Neu5Ac :Gal beta 1-3 GalNAc-R alpha-2,3 

sialyltransf erase activity. A 300 kDa glycoprotein was detected 
by lectin 

af f inoblotting in retinoic acid-treated C6 cells which stained 
weakly or 



not at all in control cells- Comparative studies with different 
lectins 

demonstrated that this glycoprotein contains alpha 2,3 Neu5Ac 
Gal-GalNAc 

O-glycan moieties. Cultures in the presence of an inhibitor of 
O-glycan 

synthesis (N-acetylgalactosaminide alpha-O-benzyl) demonstrated 

that 

enhancement of staining of the 3 00 kDa glycoprotein was not due 
to the 

increase of the alpha 2,3 sialytransf erase 

but to the de novo synthesis of the polypeptide chain of this 
glycoprotein. 
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AB Murine interleukin-3 (IL-3) -associated expression of 
gangliosides has been 

investigated using a gene transfection technique. A murine IL-3 
cDNA was 

introduced into the parental NFS60-17 cells that was exclusively 
dependent 

on IL-3. We analyzed the glycosphingolipids from the parental 
cells and 

the transfected cells by fast atom bombardment mass spectrometry 
analyses 

and/or immunostaining techniques using specific antibodies. Two 

ma j or 

gangliosides, IV3NeuAc-GgOse4Cer (GMlb) and 
IV3-NeuAc / III6NeuAc-GgOse4Cer 



(GDI alpha), were expressed, in the parental cells. By 
contrast, in the 

IL-3 gene- transf ected cells, a ganglioside 
IV3NeuAc, II3NeuAc-GgOse4Cer 

(GDla) was strikingly expressed, in addition to GMlb and GDI 
alpha that 

were already present in the parental cells. In spite of various 
IL-3 -secreting capabilities, all transf ectants investigated have 
exhibited 

the same ganglioside patterns and expressed GDla. Furthermore, 

the 

appearance of GDla was a consequence of the up-regulation of a 
single 

glycosyltransf erase, CMP-NeuAc : lactosylceramide alpha 2--> 
3 -sialy transf erase (GM3 synthase) . Activities of the 
other downstream glycosyltransf erases that were involved in GDla 
synthesis 

were not significantly different between the parental and the 
transfected 

cells. According to these data, the progression of tumor stage 
by the 

acquisition of autonomous cell growth ability after IL-3 gene 
transfection 

resulted in dramatic changes in cell surface gangliosides and 

their 

biosynthetic pathways. GDla could be considered as an 
IL-3 -associated 

ganglioside and was expressed in a tight connection with a single 
glycosyltransferase (GM3 synthase) up-regulation and with IL-3 
expression 

in murine myelogenous leukemia cells. 
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TI Alpha-2,3 sialylation differentiate the limbal and corneal 
epithelial cell 
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AB PURPOSE. The initial differentiation event for the corneal 
epithelial 

cell lineage occurs as the limbally localized stem cells yield, 
through 

mitosis, the highly proliferative, transiently amplifying corneal 
peripheral cells. This differentiation is characterized by the 
expression 

of tissue-specific cytokeratins, as well as the loss of 
alpha- enolase and 

pigmentation. All these are intracellular events. The aim of 
this study 

was to identify and characterize, through lectin analysis, 
changes in cell 

surface properties associated with differentiation. METHODS. 
Cryostat 

sections of the limbo-corneal area from freshly dissected 
pigmented rabbit 

corneas were stained with fluorescent lectins. RESULTS. Peanut 
lectin 

(PNA; binds to Ser/Threo-GalNAc-beta-1, 3 -Gal, if the Gal residue 
is not 

sialylated) stained the plasma membrane of all layers of the 
conjunctiva 

and limbus but was excluded from corneal cell membranes. Maakia 
amurensis 

agglutinin (MAA; binds to sialic acid attached to galactose 
through 

alpha-2,3 bonds in either N-glycans or O-glycans) stained 
exclusively 

corneal cell plasma membrane. After complete tissue 
desialylation, all 

corneal plasma membranes became PNA positive with equal stain 
intensity 

across both sides of the limbo-corneal margin. The binding of 

the 

agglutinins from Limax flavus (binds unselectively to sialic 
acid) and 

Sambucus nigra (binds to sialic acid attached through alpha-2,6 
bonds) to 

the basement membrane displayed a large increase at the corneal 
side of 

limbo-corneal demarcation. CONCLUSIONS. Limbal (stem) cells 
express on 

the cell surface unsialylated galactose residues that are 
recognized by 

PNA and that lack any sialic acid bound through alpha-2,3 bonds. 

The 

initial differentiation involves sialylation of these residues 
and the 



concurrent appearance of alpha-2,3 sialic acid residues, 
suggesting 

expression or activation of alpha-2-3 

sialytransf erase. Changes in basement membrane composition, 
charge, or both may underpin this expression. 
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TI Relationship of membrane phospholipid composition, 

lactosylceramide 

molecular species, and the specificity of CMP-N- 
acetylneuraminate : lactosylceramide a2 , 3-sialyltransf erase to the 
molecular species composition of GM3 ganglioside 

AU Kadowaki, Hiroko; Grant, Marianne A. 

CS Dep. Med., Boston Univ, Sch. Med., Boston, MA, 02118, USA 
SO Journal of Lipid Research (1995), 36(6), 1274-82 

CODEN: JLPRAW; ISSN: 0022-2275 
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DT Journal 
LA English 

AB The ceramide mol. species specificity of rat brain neuron 
lactosylceramide 

a 2, 3 -sialytransf erase (I) was determined 

using 19 mol. species of lactosylceramide incorporated into 
liposomes 

prepared with purified rat brain phospholipids. Neuronal I 
displayed a 

distinct mol. species specificity (which was different than the 
specificity of liver I) based on both the long-chain base and 
the fatty 

acid composition of the lactosylceramide. Specifically, 
compared to liver I, 

relatively high activities were obtained with dl8: 1-16:0, 
dl8:l-22:l, and 

dl8: 0-18:0 lactosylceramide mol. species. When the lipid 
composition of the 

neuronal microsomal membranes was altered to resemble that of 
rat liver 

Golgi membrane lipids, the activities toward dl8 : 1-16:0, 
dl8:l-22:l, and 

dl8: 0-18:0 lactosylceramide mol. species were significantly 
(P<0.01) 

reduced and the mol. species specificity of neuronal I resembled 
that of 

liver I . In the reciprocal experiment in which the lipid 
composition of the rat 

liver Golgi membranes was altered to resemble neuronal 
microsomal membrane 

lipids, the mol. species specificity of liver I was virtually 
identical to 

the specificity obtained with the native neuronal enzyme. Anal, 
of the 



mol. species composition of lactosylceramide and ganglioside GM3 
in rat liver 

Golgi membranes revealed that the mol- species composition of 
rat liver Golgi 

membrane GM3 was precisely what would be expected based on the 

mol . 

species specificity of I and the mol. species composition of 
lactosylceramide 

in the Golgi membrane. Based on these results, it was concluded 
that the 

mol. species specificity of I determined in the in vitro assay 
accurately 

reflected the specificity of I in vivo and that the specificity 
of I is 

determined by the phospholipid mol. species composition of the 
Golgi membrane. 
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AB We have previously reported that human B cell differentiation is 

accompanied by sequential changes in glycosphingolipid 
expression. Pre-B 

cells contain lacto-series type II chain-based glycolipids and 

GM3 

ganglioside; mature/activated B cells do not synthesize 
lacto-series 

compounds but express GM3 and globo- series glycolipids (Gb3 and 

Gb4) ; 

terminally differentiated B cells, in addition to these 
compounds, also 

contain GM2 ganglioside. At the cell surface, Gb3, Gb4 and GM2 
constitute 

stage-specific antigens. To elucidate the biosynthetic 
mechanism leading 



to these modifications we have compared activities of the 
glycosyltransf erases involved in the core structure assembly and 
the first 

elongation steps of neo-lacto, ganglio- and globo-series 
glycolipids . 

These glycosyltransf erase activities have been measured in B 
cell lines 

and normal B lymphocytes at various stages of differentiation. 
We first 

determined the optimal requirements of the four 
glycosyltransferases which 

synthesize Lc3 , GM3, Gb4 and GM2 glycolipids in B lymphocytes 
and then 

tested these enzymes and the Gb3 synthetase in the selected B 
cells. The 

following results were obtained: beta l-->3 N- 

Acetylglucosaminyl transferase (Lc3 synthetase) has a high 
activity in pro- 

and pre-B cells whereas it is undetectable in more 
differentiated cells; 

alpha 2-->3 sialy transferase (GM3 

synthetase) is activated from the pre-B cell stage to the 
terminally 

differentiated myeloma cells; alpha l-->4 galactosyltransf erase 

(Gb3 

synthetase) is only detected in cells representing the late 

stages of B 

cell differentiation; beta l-->3 

N-Acetylgalactosaminyltransf erase (Gb4 

synthetase) is only found in some lymphoblastoid cell lines, 
representative of activated B cells whereas the beta l-->4 
N-Acetylgalactosaminyltransf erase (GM2 synthetase) has a high 

activity in 

these lymphoblastoid cell lines and in terminally differentiated 
myeloma 

cells. These results suggest that the sequential shifts in the 

three 

major glycosphingolipid series observed during B cell 
differentiation are 

mostly due to sequential activations of the corresponding 
glycosyltransferases. 
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TI Kinetic properties and acceptor substrate preferences of two 
kinds of Gal 

beta l,3GalNAc alpha 2 , 3-sialyltransf erase from mouse brain. 
AU Kojima N; Lee Y C; Hamamoto T; Kurosawa N; Tsuji S 
CS Frontier Research Program, Institute of Physical and Chemical 
Research 

(RIKEN) , Saitama, Japan. 



SO Biochemistry, (1994 May 17) Vol. 33, No. 19, pp. 5772-6. 

Journal code: 0370623. ISSN: 0006-2960. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199406 

ED Entered STN: 19940621 

Last Updated on STN: 19980206 

Entered Medline: 19940616 
AB The cDNAs encoding two kinds of Gal beta l,3GalNAc alpha 2, 

3 -sialy transferases (ST3GalA.l and ST3GalA.2) have been 

cloned from mouse brain, both of which could synthesize the 
NeuAc alpha 

2,3Gal beta l,-3GalNAc sequence of gangliosides as well as 
O-glycosidically linked oligosaccharides of glycoproteins [Lee 
et al. 

(1993) Eur. J. Biochem. 216, 377-385; Lee et al. (1994) J. 
Biol . Chemical 

(in press)]. Kinetic analysis of the two sialyltransf erases 
using Gal 

beta l,3GalNAc, asialoGMl, or asialofetuin revealed that 
ST3GalA.l 

exhibits the highest Km value for asialoGMl (Km = 1.25 mM) and 
the lowest 

one for asialofetuin (Km = 0.10 mM) , whereas the Km values of 
ST3GalA.2 

for the substrates are very similar (Km approximately 0.5 mM) . 

The 

synthesis of GMlb from asialoGMl by ST3GalA.l was clearly 
inhibited in the 

presence of Gal beta l,3GalNAc or asialofetuin, but that by 
ST3GalA.2 was 

not at all. On the other hand, the activity of ST3GalA.2 toward 
Gal beta 

l,3GalNAc or asialofetuin was inhibited by asialoGMl or GM1. 
The results 

of acceptor competition experiments involving asialoGMl, Gal beta 
l,3GalNAc, and asialofetuin indicated that ST3GalA.2 exhibits 
noncompetitive inhibition between asialoGMl and Gal beta 
l,3GalNAc or 

between asialoGMl and asialofetuin, whereas ST3GalA.l exhibits 
competitive 

inhibition between all kinds of acceptors. These results 
strongly 

indicate that acceptor preference of ST3GalA.l is different from 
that of 

ST3GalA.2, although their acceptor substrate specificities are 
the same; 

i.e., gangliosides serve as predominant acceptors for the latter 

over 

O-glycosidically linked oligosaccharides of glycoproteins, which 
are much 



better acceptors for the former. 
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TI Regulation of a2 , 3-sialyltransf erase expression correlates with 
conversion of peanut agglutinin (PNA)+ to PNA- phenotype in 

developing 

thymocytes 

AU Gillespie, William; Paulson, James C; Kelm, Sorge; Pang, Mabel; 
Baum, 

Linda G. 

CS Sch. Med., UCLA, Los Angeles, CA, 90024, USA 
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AB Staining of thymus tissue with the plant lectin peanut 
agglutinin (PNA) is 

a classic technique for defining the cortical (PNA+) and 
medullary (PNA- ) 

regions of this tissue. These two regions are primarily 
composed of 

immature and mature thymocytes, resp. Conversion of the PNA+ to 
the PNA- 

phenotype has been attributed to masking of the cell surface 
carbohydrate 

receptors of PNA by sialic acid during the intrathymic 

maturation of these 

cells. Here, evidence is presented that the regulated 

expression of a 

single glycosyltransf erase, a Galpl, 3GalNAc a 2, 
3-sialytransf erase, can account for this glycosylation 
change. This enzyme sialylates the preferred ligand of PNA, 
Galpl, 3GalNAc, forming the sequence NeuAca2 , 3 Gal pi , 3GalNAc 
, thus masking PNA binding sites. Expression of the enzyme is 

inversely 

proportional to expression of the PNA receptor, as evidenced by 
anal . of 

T-lymphoblastoid cell lines and by in situ hybridization expts. 
in human 

thymic tissue. 
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TI Effect of membrane lipids on the lactosylceramide molecular 
species 

specificity of CMP-N-acetylneuraminate : lactosylceramide 
sialyl transferase 

AU Kadowaki, Hiroko; Grant, Marianne A.; Williams, Lori A. 
CS Sch. Med., Boston Univ., Boston, MA, 02118, USA 
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AB It has previously been shown that when the mol. species 

specificity of rat 

liver Golgi CMP-N-acetylneuraminate : lactosylceramide a 2, 
3-sialytransf erase was determined, using as the substrate 
lactosylceramide (LacCer) incorporated into liposomes prepared 

with rat 

liver Golgi lipids, the enzyme showed a pronounced variation in 
activity 

towards the various mol. species of LacCer. In this paper, the 
LacCer 

mol. species specificity of sialyltransf erase from neuroblastoma 

NB2a 

cells was examined using five naturally occurring and three 
synthetic mol. 

species of LacCer. The enzyme activity was determined by 
following the 

formation of [14C] GM3 from GMP [14C] neuraminic acid and 
individual mol. 

species of LacCer incorporated into liposomes. Nonspecific 
lipid transfer 

protein was included in the enzyme assay to facilitate the 
transfer of 

LacCer and other lipids between the liposomes and the membrane 

where 

sialyltransferase is located. In these enzyme assays the 
liposomes 

contained approx. 10 times more lipid phosphorus than either the 
microsomal fraction of NB2a cells or the Golgi fraction of rat 
liver. 

Thus, in the presence of nonspecific lipid transfer protein, the 

lipid 

composition to the membrane where sialyltransferase is located 
was modified to 

resemble the lipid composition of the liposomes. When the mol. 
species 

specificity of NB2a cell sialyltransferase was determined with 
LacCer 

incorporated into liposomes prepared with NB2a cell lipids, the 
enzyme 

showed no specificity towards the various mol. species of LacCer. 

However, when the mol. species specificity of NB2a cell 
sialyltransferase 

was determined with LacCer incorporated into liposomes prepared 
with rat liver 

Golgi lipids, the enzyme showed a variation in activity towards 

the 

various LacCer mol. species similar to that observed with the 
liver Golgi 



enzyme using liposomes prepared with liver Golgi lipids. 
Likewise, when the 

mol. species specificity of rat liver Golgi sialyltransf erase 
was determined 

with LacCer incorporated into liposomes prepared with NB2a cell 
lipids, the 

liver enzyme then showed no specificity towards the various mol. 
species 

of LacCer. 
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TI Use of the 11 core- 2 11 -N-acetylglucosaminyltransf erase in the 
chemical -enzymatic synthesis of a sialyl -LeX- containing 

hexasaccharide 

found on 0- linked glycoproteins. 
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AB A simple preparation of the "core- II" 
N-acetylglucosaminyltransf erase 

(UDP-D-GlcpNAc:beta-D-Galp- (l-->3) - alpha- D-GalpNAc (GlcNAc to 
GalNAc) 

beta- (l-->6) -GlcNAc- transferase, GlcNAcT, EC 2.4.1.102) from 
commercial 

mouse kidney acetone powder is reported. The enzyme obtained in 
a single 

step of affinity chromatography is suitable for use in 
preparative 

oligosaccharide synthesis. In conjunction with previously 
described 

preparations of beta- (l-->4) -galactosyltransf erase (EC 
2.4.1.22) , alpha- ( 

2-->3) -sialytransf erase (EC 2.4.99.6) and 

alpha- (l-->3/4) -fucosyltransf erase (EC 2.4.1.65), the GlcNAcT 
was used in 

the first step of a sequence which converted the disaccharide 
beta-D-Galp- (l-->3) - alpha -D-GalpNAc -OR into the 

sialyl -LeX- containing 

structure alpha-D-NeupAc- (2-->3) -beta-D-Galp- 

(l-->4) - [alpha -L-Fucp- (1-- 



>3) ] -beta-D-GlcpNAc- (l-->6) - [beta-D-Galp - 
(l-->3) ] -alpha-D-GalpNAc-OR 

(5), where R = (CH2)8C02Me. Hexasaccharide 5, thus assembled in 
only one 

week once the enzymes were prepared, was characterized by 1H and 
13C NMR 

spectroscopy and fast -atom bombardment mass spectrometry, as 
were all 

intermediate oligosaccharides. The core II GlcNAcT thus joins 

the 

expanding repertoire of readily available reagents for the rapid 
assembly 

of oligosaccharides. 
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TI Identification of N-acetylneuraminyl [alpha] 2>3 
poly-N-acetyllactosamine 

glycans as the receptors of sialic acid-binding Streptococcus 
suis strains 
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AB S. suis is a common cause of sepsis, meningitis, and other 
serious 

infections in young piglets and also causes meningitis in 
humans . The 

cell-binding specificity of 2 sialic acid- recognizing strains of 
S. suis 

was investigated. Treatment of human erythrocytes with sialidase 
or mild 

periodate abolished haemagglutination. Haemagglutination 
inhibition 

experiments with sialyl oligosaccharides indicated that the 
adhesin 

preferred the sequence NeuNAc [alpha] 2- 3Gal [beta] l-4Glc (NAc) . 
Resialylation 

of desialylated erythrocytes with Gal [beta] 1-3 (4) GlcNAc [alpha] 2 
-3 -sialy transferase induced a strong 

haemagglutination, whereas no or only weak haemagglutination was 
obtained 

with cells resialylated with 2 other sialyltransf erases . Binding 

of 



radiolabelled bacteria to blots of erythrocyte membrane proteins 
revealed 

binding to the poly-N-acetyllactosamine-containing components 
Band 3, Band 

4.5, and polyglycosyl ceramides and to glycophorin A, The 
involvement of 

glycophorin A as a major ligand was excluded by the strong 
haemagglutination of trypsin- treated erythrocytes and En (a-) 
erythrocytes 

defective in glycophorin A. Sensitivity of the haemagglutination 
toward 

endo- [beta] -galactosidase treatment of erythrocytes and 
inhibition by 

purified poly-n-acetyllactosaminyl glycopeptides indicated that 

the 

adhesin bound to glycans containing the following structure: 
NeuNAc [alpha] 2-3Gal [beta] l-4GlcNAc [beta] l-3Gal [beta] 1- . 
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TI Biosynthesis of sulfated glycoprotein-N-glycans present in 
recombinant 

human tissue plasminogen activator. 
AU Pfeiffer, Guenter [Reprint author] ; Strube, Karl-Hermann; Geyer, 
Rudolf 

[Reprint author] 
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AB Recombinant human tissue plasminogen activator expressed in 
murine 

epithelial cells carries, in part, sulfated N-glycans, which are 
characterized by the presence of a NeuAc-alpha-3 (SO-4-6) Gal 
units. In 

order to study the biosynthesis of this novel structural element, 
corresponding sulfated asialooligosaccharide alditols were 
resialylated in 

vitro using a crude sialytransf erase preparation from murine 
liver which 

was shown to contain Gal-beta-1, 3(4)GlcNac alpha-2,3- 
sialytransf erase activity. Products were analyzed for transfer 

of 



sialic acid residues by anion- exchange HPLC. The results 
demonstrated 

that resialylation of SO-4-6Gal-residues did no occur. 
Therefore, it may 

be concluded that transfer of the sulfate group is the final 
step in the 

biosynthesis of this structural epitope. 
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TI Study of O-glycan sialylation in C6 cultured glioma cells: 
evidence for 

post-translational regulation of a beta-galactoside alpha 2,3 

sialyltransf erase activity by N-glycosylation. 
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CS Laboratoire de Biochimie Generale et Medicale, INSERM-CNRS U.18 9 
Faculte 

de Medecine Lyon-Sud, Oullins, France. 
SO Biochemical and biophysical research communications, (1991 Aug 
15) Vol. 

178, No. 3, pp. 1437-43. 

Journal code: 0372516. ISSN: 0006-291X. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 199109 

ED Entered STN: 19911006 

Last Updated on STN: 19980206 

Entered Medline: 19910918 
AB We have studied the Gal beta l-3GalNAc-R alpha 2,3 
sialyltransf erase from 

C6 glioma cells transferring Neu5Ac from CMP-Neu5Ac onto 
O-glycans of 

glycoproteins. Using synchronized C6 glioma cells, we showed 
that the 

alpha 2,3 sialyltransf erase activity was inhibited by 
tunicamycin to a 

greater extend than DNA and protein biosynthesis suggesting 
inhibition of 

N-glycosylation of this enzyme. Additional demonstration of 
N-glycosylation of the alpha 2,3 

sialytransf erase was provided through ConA-Sepharose binding. 
Treatment of partially purified alpha 2,3 
sialytransf erase by peptide-N-glycosidase F showed a 
significative 

inhibition demonstrating that N-glycan moiety is required for 
complete 

activity of the C6 glioma cell alpha 2,3 sialyltransf erase . 
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TI Biosynthesis of O-glycans in leukocytes from normal donors and 
from 

patients with leukemia: increase in O-glycan core 2 

UDP-GlcNAc:Gal beta 3 

GalNAc alpha-R (GlcNAc to GalNAc) beta(l-6)-N- 
acetylglucosaminyltransf erase in leukemic cells. 

AU Brockhausen I; Kuhns W; Schachter H; Matta K L; Sutherland D R; 
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CS Research Institute, Hospital for Sick Children, Toronto, 
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AB We have studied the biosynthesis of altered O-glycan structures 
on 

leukocytes from patients with chronic myelogenous leukemia and 
with acute 

myeloblastic leukemia (AML) . It has been shown previously that 

the 

activity of CMP-NeuAc :Gal beta l-3GalNAc alpha-R (sialic acid to 
galactose) alpha (2-3) -sialy transferase (EC 

2.4.99.4) is increased in leukocytes from patients with chronic 
myelogenous leukemia (M. A. Baker, A. Kanani, I. 
Brockhausen, H. 

Schachter, A. Hindenburg, and R. N. Taub, Cancer Res., 47: 
2763-2766, 

1987) and with AML (A. Kanani, D. R. Sutherland, E. Fibach, 
K. L. 

Matta, A. Hindenburg, I. Brockhausen, W. Kuhns, R. N. Taub, 
D. van 

den Eijnden and M. A. Baker, Cancer Res., 50: 5003-5007, 
1990) . This 

increased activity may in part be responsible for the 
hypersialylation 

observed in leukemic leukocytes; however, hypersialylation may 
also be due 

to changes in underlying O-glycan structures. To test this 
hypothesis, we 

have assayed in normal human granulocytes and leukemic 
leukocytes several 

glycosyltransf erases involved in the synthesis and elongation of 
the four 

common O-glycan cores. UDP-GlcNAc :Gal beta l-3GalNAc-R (GlcNAc 
to GalNAc) 



beta (1-6) -GlcNAc transferase (EC 2.4.1,102), which synthesizes 
O-glycan 

core 2 (GlcNAc beta 1-6 [Gal beta l-3]GalNAc alpha), is 
significantly 

elevated in chronic myelogenous leukemia (4 -fold) and AML 
(18-fold) 

leukocytes relative to normal human granulocytes. Neither 
normal nor 

leukemic cells show detectable activities of GlcNAc transferases 

which 

synthesize O-glycan core 3 (GlcNAc beta l-3GalNAc-R) and core 4 
(GlcNAc 

beta 1-6 [GlcNAc beta 1-3] GalNAc-R) or the blood group I 
structure. The 

beta 3 -GlcNAc transferase which elongates core 1 and core 2 was 
found at 

low levels in normal granulocytes but was not detectable in 
leukemic 

cells. The beta 3 -GlcNAc transferase and beta 4 -Gal transferase 
involved 

in poly-N-acetyllactosamine synthesis, as well as the beta 3 -Gal 
transferase synthesizing core 1 (Gal beta 3 GalNAc) , were 
present in all 

samples but were significantly increased in patients with AML. 

The 

observed changes are consistent with hypersialylation in 
leukemia . 
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AB The authors studied the effect of various oncogenes such as 
c-ha-ras and 

v-myc on the activity of p-galactoside sialyltransf erases . It 

is 

reported here that c-Ha-ras induces an increase of the activity 
of the 



p-galactoside a-2 , 6-sialyltransf erase (Gal-a-2 , 6-ST) but 
not of the p-galactoside a- 2,3- 

sialytransf erase (Gal-a-2 , 3-ST) . In addition, other oncogenes 
such as v-myc, v-src, polyoma virus middle T (mT) or the 
transforming 

Bovine Papilloma Virus 1 (BPV1) did not enhance Gal-a-2, 6-ST 
activity- This increased Gal-a-2, 6-ST activity causes an 
increased 

a-2, 6 linked sialic acid on cell surface glycoconjugates . 
Moreover, 

this ras -mediated enhancement was shown to be caused by an 
increase of the 

enzyme level and of the mRNA encoding Gal-a-2 , 6-ST. 
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AB The cDNA encoding a murine UDP-Gal : p-D-Gal-al, 3- 

galactosyltransferase has recently been cloned and sequenced 
using a 

transient expression method (Larsen, R. D., Rajan, V. P., 
Ruff, M. M., 

Kukowska-Latallo, J., Cummings, R. D., and Lowe, J. B. (1989) 

Proc . 

Natl. Acad. Sci. U.S. A. 86, 8227-8231). This report 
describes the 

construction and analysis of a Chinese hamster ovary (CHO) cell 
line in 

which in vitro expression al, 3-galactosyltransf erase activity 

has 

been achieved via transfer and expression of the murine 
al, 3-galactosyltransf erase gene. A primary aim of this 
research was 



to explore the role of the al, 3-galactosyltransf erase in 
regulating 

glycoprotein and glycolipid biosynthesis. CHO cells were 
contransf ected 

with murine genomic DNA fragments from F9 cells and plasmid DNA 
containing 

a resistance gene to the antibiotic G418. Cells resistant to 
G418 were 

then selected for expression of surface glycoconjugates 
containing 

terminal al , 3 -galactosyl residues by isolating cells bound to 
immobilized Griff onia simplicifolia-I-B4, a lectin which binds to 
al, 3 -galactosyl residues. A positive, stable transfectant 
clone, 

designated Clone 3, was obtained and analyzed for expression of 
the murine 

of al, 3-galactosyltransf erase. Fluorescence-activated cell 
sorting 

demonstrated that Clone 3, but not parental, CHO cells bound 
significant 

amounts of fluorescein isothiocyanate- labeled G. 

simplicif olia-I-B4 . 

Southern and Northern blot analyses using the murine al,3- 
galactosyltransf erase cDNA demonstrated that clone 3, but not 

parental, 

CHO cells contain murine al, 3-galactosyltransf erase genomic DNA 
sequences, and express a homologous transcript that comigrates 
with the 

authentic 3.6 kilobase al, 3-galactosyltransf erase murine mRNA. 
Enzyme assays confirmed that clone 3, but not parental CHO cells, 
contained the al, 3 -galactosyltransf erase activity and that the 

level 

of activity is comparable to that found in F9 cells. 

[3H] Galactose-labeled 

glycopeptides and glycolipids were obtained from metabolically 
radiolabeled parental and Clone 3 cells and were analyzed for 

the presence 

of terminal al, 3 -galactosyl residues. Complex-type, Asn-linked 
oligosaccharides from both parental and Clone 3 cells contain the 
repeating disaccharide [3Gaipi, 4GlcNacpi]n or 
poly-N-acetyllactosamine sequences, but only the 

poly-N-acetyllactosamine 

chains from clone 2 cells contained the terminal sequence Galal, 
3>al01, 4GlcNAcpl-R. Although the average lengths of the 
poly-N-acetyllactosamine from both parental and Clone 3 cells are 
comparable, the degree of terminal sialylation of the poly-N- 
acetyllactosamine with a2, 3 -linked sialic acid was reduced in 
poly-N-acetyllactosamine from Clone 3 in proportion to the 

appearance of 

terminal al, 3 -galactosyl residues in the transfectant. These 
results indicate that the a 2,3- 

sialy transferase and the al, 3-galactosyltransf erase complete 



in vivo for the p-galactosyl residues in 
poly-N-acetyllactosamine 

chains synthesized by Clone 3 cells. The glycolipid profiles of 
both the 

parental and Clone 3 cells are indistinguishable, suggesting 
that the 

murine al, 3-galactosyltransf ease in Clone 3 does not add 
al, 3 -galactosyl residues to lactosylceramide in vivo. These 
studies 

illustrate the use of gene transfer approaches for the 
generation of 

cultured cells lines with altered glycosylation phenotypes. 
Permanent 

transf ectants selected for expression of neoglycan structures 
will be 

useful in addressing questions concerning the importance of a 
variety of 

factors, including enzyme competition, in the regulation of 
glycocon j ugate 

biosynthesis . 
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AB We have examined the role of CMP-NeuAc :Galpl-3GalNAc-R <x( 
2-3 ) -sialytransf erase in fresh leukemia cells 
and leukemia-derived cell lines. Enzyme activity in normal 

granulocytes 

using Gaipi-3GalNAca-o-nitrophenyl as substrate was 1.5 ± 
0.7 nmol/mg/h whereas activity in morphologically mature 
granulocytes from 



6 patients with chronic myelogenous leukemia (CML) was 4.2 ± 1.6 
nmol/mg/h (P < 0.05)- Myeloblasts from 5 patients with CML in 

blast 

crisis showed enzyme activity levels of 6.5 ± 2.5 nmol/mg/h. 
From 2 

patients with CML, both blasts and granulocytes were obtained, 
with higher 

enzyme activity in the patients' blasts (7.1 nmol/mg/h) than in 

their 

granulocytes (4.9 nmol/mg/h) in both cases, suggesting that the 
increase 

in enzyme activity is related to the differentiation or 
proliferation 

status of the CML cells. However, similarly high enzyme levels 
were also 

seen in myeloblasts from acute myeloblastic leukemia patients 
(5.6 ± 

1.4 nmol/mg/h) and in some acute myeloblastic leukemia- derived 
cell lines 

(KGla and HL60) , auggesting that increased levels of this enzyme 
are not 

directly correlated with the presence of the Phi chromsome. This 
a (2-3) -sialyltransf erase activity can also be detected in normal 
peripheral blood lymphocytes and exhibits increased activity in 
chronic 

lymphocytic leukemia cells and acute lymphoblastic leukemia. 
These data 

suggest that the level of enzyme activity may vary with growth 
rate and 

maturation status in myeloid and lymphoid hemopoietic cells. 
Finally, we 

have identified a glycoprotein in acute myeloblastic leukemia 
cells that 

serves as a substrate for the a (2 -3) -sialyltransf erase . The 
desialylated form of the glycoprotein was resialyllated in vitro 
by the 

purified placental from of this a (2-3) -sialyltransf erase and 
exhibits a molecular weight of about 150,000. 
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AB pi, 4-N-acetylgalactosaminyltransferase (pi, 4GalNAc- transferase) 

and a 2, 3- sialy transferase are both 

involved in the biosynthesis of the Sda blood group antigen, 
which is also 

present in cells of large intestine. The expression of these 
enzymes and 

of a2 , 6-sialytransf erase activity towards N- acetyl -lactosamine 

was 

investigated in rat intestinal cells and correlated with both 

cell 

differentiation and extent of postnatal maturation. The 
pi, 4GalNAc- transferase activity was exclusively found in 
epithelial 

cells of the large intestine, preferentially in the proximal 
segments 

suggesting a proximal-distal gradient of expression. The 
pi, 4GalNAc- transferase and a 2,3- 

sialytransf erase activity towards N-acetyl-lactosamine were 
expressed in all cell fractions of the colonic crypt, with a 
maximum 

activity in the deeply located cells; therefore Sda antigen 
biosynthesis 

appears to occur preferentially at a specific stage of cell 
differentiation. By using N-acetyl-lactosomine as an acceptor, 

the 

predominant sialytransf erase in the colon cells was that capable 
of adding 

sialic acid in the a2 , 3 -linkage, whereas in the ileum cells the 
major enzyme was that forming the ot2,6-isomer. There were 
dramatic 

changes in the expression of colonic pi, 4GalNac- transferase and 

of 

a2, 6-sialytransf erase activity towards N-acetyl-lactosamine 
during 

postnatal maturation. The former enzyme, practically absent at 
birth, 

increased slowly in the first days of life and then rapidly 
after weaning; 

by contrast, the latter enzyme was largely expressed only in 
newborn 

animals. As the colonic a 2,3- 



sialytransf erase activity towards N-acetyl-lactosamine did not 
change during the postnatal period, the ratio between the a2,6- 

and 

a 2 , 3 -sialytransf erase activities was 
reversed after weaning. 
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AB Human-murine myeloid somatic cell hybrids were assayed for the 
expression 

of the myeloid-associated sialyl-X determinant. This 
determinant is 

expressed at the surface of hybrid cells containing human 
chromosome 11, 

but its expression could not be correlated with the presence of 

the 

sialytransf erase which is involved in the sialyl-X synthesis. 

The 

sialyl-X determinant, however, is simultaneously expressed with 
another 

a2 -> 3-sialyltransf erase activity, which is involved in the 

sialylation of the O- linked Galpl -> GalNAccc-R core 

structure. Chromosomal analyses and enzymatic data suggest that 

human 

chromosome 11 is involved in the expression of both the sialyl-X 
antigen 

and this a2 3-sialyltransf erase . 
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AB Biosynthesis of the sialyl-Lex determinant (NeuAca2-3GalBl- 

4 (Fucal-3) -GlcNAcpi-3-R) in human amniotic fluid has been shown 
to proceed via the same sequence of glycosylation steps 

established 

previously for lung carcinoma PC9 cells (Holmes, E.H., 
Ostrander, G. K. 

and Hakomori, S.(1986) J. Biol. Chemical 261, 3737-3743): 
sialylation of 

type-2 -chain-precursor substrates (paragloboside) by an amniotic 

cc 

2-3 -sialytransf erase precedes fucosylation of 
sialylated intermediates (sialosyl paragloboside) by an 
organ- characteristic al-3-L-fucosyltransf erase . 
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AB In order to better understand the role of cell surface 
glycolipids in T 

lymphocyte activation, heparin was used to simultaneously 
modulate the 

expression of glycolipids and the lytic capacity of lymphocytes 
activated 



by interleukin-2 . Results presented here show that heparin 
added at the 

start of a 3 day culture inhibited the formation of lymphokine 
activated 

killer cells by up to 50%. Heparin also has a profound effect 
on the 

synthesis of glycolipids during this three day period. Asialo 
GM1, a 

useful cell surface marker for subsets of murine cytotoxic 
cells, is 

reduced in amount, as are the other two major neutral glycolipids 
lactosylceramide and asialo GM2 . In addition, the synthesis of 

some 

gangliosides is affected by heparin treatment. Comparison of the 
glycosyltransferase activities of untreated and heparin-treated 

cells 

shows that the activities of a 2-3- 

sialytransf erase and a pi-3 galactosyltransf erase are 
inhibited dramatically, while a third enzyme, N-acetyl- 
galactosaminyltransf erase is unaffected. The two heparin 
inhibitable 

enzymes bind to heparin affinity columns but the 
galactosaminyltransf erase 

does not. These studies suggest that the proper regulation of 

the 

activties of specific glycosyltransf erases may be important 
events in 

lymphocyte activation. 
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AB The erythrocyte receptors for S-fimbriated Escherichia coli, 
which causes 



sepsis and meningitis in newborn infants, were investigated. 
Neuraminidase and trypsin treatments of erythrocytes abolished 

the 

hemagglutination ability of the bacteria. To identify the 
receptor 

glycoproteins, we separated erythrocyte membrane proteins by gel 
electrophoresis, blotted them to nitrocellulose, and incubated 
them with 

125 I -labeled bacteria. The only bacterium-binding bands 
identified 

corresponded to glycophorin A dimer and monomer, and the binding 

was 

abolished by neuraminidase treatment of the blot. Radiolabled 
bacteria 

also bound to purified glycophorin A adsorbed to polyvinyl 
chloride 

microwells, and the binding was inhibited by other 

sialoglycoproteins and 

isolated sialyloligosaccharides containing the NeuAccc2-3Gal 
sequence. Oligosaccharides which contain the NeuAca2 -3Galpl- 
3GalNAc and NeuAca2 - 3Gaipi - 3 (NeuAcoc2 - 6 ) GalNAc sequence 
and which are identical to the 0- linked saccharides of 

glycophorin A were 

twofold more effective inhibitors of binding than were other 
oligosaccharides containing the NeuAca2-3Gal sequence. The 
replacement of sialic acid in asialoerythrocytes with a purified 
Galpl-3GalNAc a 2-3 sialytransf erase 

, which forms the 0-linked NeuAca2-3Gaipi-3GalNAc sequence in 
asialoglycophorins, restored bacterial hemagglutination. These 
results 

indicated that the major erythrocyte receptor for S-fimbriated 
E. coli is 

the NeuAca2-3Galpl-3GalNAc sequence of the 0-linked 
oligosaccharide chains of glycophorin A. 
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AB Purified sialyltransf erases 

(CMP-N-acetyl-neuraminate ^-galactosyl- 
glycoprotein N-acetylneuraminyl- transferase, EC 2.4.99.1) in 

conjunction 

with neuraminidase (acylneuraminyl hydrolase, EC 3.2.1.18) were 
used to 

produce cell surface sialyloligosaccharides of defined sequence 

to 

investigate their role in paramyxovirus infection of host cells. 
Infection of Madin-Darby bovine kidney cells by Sendai virus was 
monitored 

by hemagglutination titer of the virus produced and by changes in 
morphological characteristics. By either criterion, treatment 
of the 

cells with Vibrio cholerae neuraminidase to remove cell surface 
sialic 

acids rendered them resistant to infection by Sendai virus. 
Endogenous 

replacement of receptors by the cell occurred slowly but 
supported maximal 

levels of infection within 6 hr. In contrast, sialylation 
during a 2 0-min 

incubation with CMP- sialic acid and beta-galactoside alpha 2, 
3-sialytransf erase restored full susceptibility to 
infection. This enzyme elaborates the NeuAc alpha 2,3Gal beta 
l,3GalNAc 

(NeuAc, N-acetylneuraminic acid) sequence on glycoproteins and 
glycolipids. No restoration of infectivity was observed when 
neuraminidase-treated cells were sialylated by using 

beta-galactoside 

alpha 2, 6-sialytransf erase, which elaborates the NeuAc-alpha 

2,6Gal beta 

l,4GlcNAc sequence. These results suggest that 
sialyloligosaccharide 

receptor determinants of defined sequence are required for 
Sendai virus 

infection of host cells. 



